Abstract: This study investigates whether macroeconomic variables and stock market liquidity have any impact on each other in an emerging market. The Granger causality test and innovative accounting approach (IAA) are used to test the causality among the variables of interest over the period of 2000 M 1 -2014 M 12 . Our results suggest that in the short-run, monetary base, interest rate, inflation and foreign equity net inflow have a lagged impact on stock market liquidity. The causality analyses suggest that only industrial production and foreign equity net inflow cause stock market liquidity. The IAA approach suggests that shocks to inflation and foreign equity net inflow increase stock market illiquidity while positive shocks to industrial production decrease stock market illiquidity. Our results suggest weak evidence of feedback from stock market liquidity to macroeconomic variables.
Introduction
Stock liquidity is considered one of the most important indicators of modern financial markets. In general, high levels of stock market liquidity have a reputation of offering substantial assistance to the financial system by means of higher asset prices. Hence, lack of liquidity in the stock market is naturally a concern for investors because investors stipulate a premium as a compensation for holding less liquid stock. This implies that less liquid stocks have higher required returns, which further connotes that the stock return is an increasing function of stock illiquidity (Amihud and Mendelson, 1986) . Empirical investigations have generally lent support to the notion that investors require a premium as a reward for holding less liquid stocks (Amihud, 2002) . 1 Two decades of research on stock market liquidity has yielded several strands in the financial economics literature ranging from micro-level to macro-level liquidity. Early research on the stock liquidity was, however, related to measurement dimensions of stock liquidity that appeared in market microstructure literature (i.e., Amihud and Mendelson, 1989; Avramov et al., 2006; Campbell et al., 1993; Datar et al., 1998; Liu, 2006; Llorente et al., 2002) . 2 Some of these dimensions include trading cost, trading quantity, trading activity, trading speed, price reaction and turnover. coined the concept of commonalities in liquidity (i.e., Coughenour and Saad, 2004; Hasbrouck and Seppi, 2001; Huberman and Halka, 2001; Karolyi et al., 2012) , 3 which refers to the time series phenomenon of co-movements in liquidity pattern due to some common fundamental determinants across assets in the stock market. Several successive empirical studies have tested this phenomenon both in the developed and emerging markets, thereby generally confirming the existence of commonalities in liquidity in the stock markets (i.e., Domowitz et al., 2005; Fabre and Frino, 2004; Fernando et al., 2008; Galariotis and Giouvris, 2007; Gibson and Mougeot, 2004; Martinez et al., 2005; Pastor and Stambaugh, 2003; Pukthuanthong-Le and Visaltanachoti, 2009) . 4 Empirical studies have examined the role of macroeconomic forces in explaining stock market liquidity with new theoretical foundations. These studies suggest that stock liquidity is either influenced by business cycles (Taddei, 2007; Eisfeldt, 2004; Naes et al., 2011) , mutual fund flow (i.e., Massa, 2004) , funding liquidity (i.e., Brunnermeier and Pedersen, 2009) and monetary policy (i.e., Fernández-Amador et al., 2013) . This paper examines and provides empirical evidence on the role of macroeconomic variables in stock market liquidity in the case of an emerging and order-driven stock market namely the Karachi stock exchange (KSE), Pakistan. Extant studies on the role of macroeconomic variables in explaining stock market liquidity are nearly all based on quote-driven and developed markets (i.e., which are viewed to be liquid markets). These two types of markets significantly differ in a number of ways. Importantly, unlike orderdriven equity markets, quote-driven markets have designated market makers. 5 This implies that in order-driven markets the investors (which largely depend on the extent they participate in markets trading) provide liquidity. In comparison to quote-driven, market structure, the nature of competition and barriers to entry are also dissimilar of the order-driven markets (Brockman and Chung, 2002 ). In the presence of limit-order and market order traders, generally, it is believed that market order traders demand liquidity whereas; limit order traders are considered suppliers of the liquidity. Despite the differences in the market structure and design, liquidity, however, has been measured using common measures (Krishnan and Vinod, 2013) . Other emerging markets in the region are also similar in the context of market structure and market liquidity provision. For instance, given the order-driven market structure of emerging markets equity in south Asia, market liquidity in emerging markets are largely reliant on the investors base and investors participation.
This paper contributes to the literature of stock market liquidity in three-fold. While examining the role of macroeconomic variables in stock market liquidity, we first, focus on market level liquidity rather than individual stock level liquidity because global portfolio positions are made at the market or country level not at the individual asset level. Economic policy makers, market regulators and global investors are largely inclined to focus on market-wide indicators not on individual stocks (Wang, 2013) . Secondly, in regards to methodology, this study also attempts to accommodate the role of structural breaks (financial crisis/ market decline) while modelling macroeconomic factors and market liquidity. Thirdl, this study extends the methodology of bivariate causality used in previous similar research from traditional Granger causality to innovative accounting approach (IAA) to examine the causality between macroeconomic forces and market liquidity. One of the exclusiveness of IAA approach is that it overcomes the issue of integration and endogeneity of the series. This approach is viewed to be superior to other causality tests since other causality tests depict a causal relationship between variables with the selected time period, whereas IAA demonstrate the extent and relative strength of casual relationship ahead of selected time span.
The rest of paper is structured as follows: Section 2 outlines a detailed description of data measurement method and model construction. Section 3 presents the results and discussion while Section 4 presents the conclusion and implications.
Data, model, and empirical strategy

Data
For empirical analysis, we consider monthly data of all stocks listed on the Karachi Stock Exchange (KSE). Constrained by key statistics, in the initial sample, we consider all common stocks listed on the KSE for the period from January 2000 to December 2014, the latest data obtainable at the time of extracting. We use various sources to gather both macro and stock related variables data. The firm-level stock data are combed from both Data Stream managed by Thomson Financial and from Business Recorder, a Pakistan's Premier Financial Daily.
6,7 Data on monthly macroeconomic variables are obtained from three sources, namely International Financial Statistics (IMF-IFS, 2014), 8 National Clearing Company of Pakistan Limited (NCCPL) and State Bank of Pakistan (SBP). 9 We construct our key monthly measure of stock market liquidity from daily stock level data.
Stock illiquidity measures: dependent variable
Since many liquidity proxies (i.e., Bid-ask Spread, relative bid-ask spread and other measures which are considered useful for high frequency data analyses) for the emerging markets are not available for long-time period (Agudelo, 2010; Lesmond, 2005) , we leverage on Amihud (2002) stock illiquidity measure. We follow standard stock filtering criteria (i.e., Fernández-Amador et al., 2013; Naes et al., 2011; Söderberg, 2008) that have received attention in recent empirical stock market liquidity research. While we want to circumvent the risk of obtaining spurious results, we also want to minimise the risk of including the contaminated stocks. We therefore, expunged those stocks
• that are not actively traded since rarely traded securities would not furnish reliable statistics • that has a <10 trading days
• that have more than 80% of zero return days in a month
• with price of the share of <1 unit in domestic currency, and stocks where daily price variation is ±50% during a month.
The choice of using Amihud (2002) measure of liquidity is dictated by its extensive utilisation in stock market liquidity research. This measure was proposed to capture the price impact of large order flow. Kyle (1985) describes the price impact as the reaction of price to order flow. The elasticity dimension of liquidity attempts to take into account the sensitivity of stock prices as a response to trading volume. Hasbrouck (2009) and 
where Ami imy is the illiquidity of stock of i in a month m in a year y. R imy is an absolute return of share at m in a year y divided by corresponding log of trading volume 10 TV imy of that security i for a month m in a year y. A high estimate of this ratio indicates low liquidity, thus high price impact and vice versa. A high price impact suggests a low market liquidity, implying that the price is moved by even smaller trading volume (Skjeltorp and Ødegaard, 2009) . The denominator TV imy in equation (1) is calculated as per equation (2) imy imy imy , .
The weighted average version of equation (2) for monthly market level liquidity measure is outlined in equation (3) ( ) imy imy imy imy 1 ln ,
where Tv is trading volume of stock i in a month m, VO is number of share traded of stock I in a year y multiplied by price (adjusted price) P of respective stock i in a month m.) For a time series adjustment and estimation, following Fernández-Amador et al. (2013) , Naes et al. (2011) and Söderberg (2008) , we calculate monthly average of individual stock liquidity measure from daily data. Moreover, similar steps are exercised to compute equally weighted average liquidity measures across the stock to generate market level time series liquidity measures for a given month in a year. The mathematical expressions are outlined in equations (4) and (5). The term Ami iym is a replacement for Amihud (2002) price impact measure. Table 1 displays summary statistics of key variables used in the study. The mean of Amihud illiquidity measure is 0.783. Since this measure displays the illiquidity of stock market, it implies that the higher the mean score, the higher is the stock market illiquidity. The skewness and kurtosis statistics is 2.767 and 21.106, which suggest that distributions of this measure are left skewed, leptokurtic and data points are largely concentrated on right-hand side of the mean. 
Model construction
We draw the theoretical footing of empirical model of this study on three strands of literature that have emerged recently in stock market liquidity research. Constrained by the availability of monthly key statistics of other potential macroeconomic variables, we consider macroeconomic variables related to monetary policy, business cycles and foreign investor's inflow. First, to highlight the role of monetary policy in explaining stock market liquidity, we draw support from the model of Brunnermeier and Pedersen (2009) . Brunnermeier and Pedersen (2009) noted that trading needs capital. When an investor acquires a security, the security can be used as collateral and trader can borrow against that security.
The trader, however, cannot use the whole price. The difference between collateral worth and asset's price is indicated as margin that must be funded by investor's own finances. In circumstances where the funding liquidity is dense, market participants are disinclined to take on trading position particularly in capital intensive and high margin assets. Resultantly, when market liquidity is falling, higher volatility is observed in the market. In addition, under certain circumstances, low market liquidity promotes the risk of funding a trade thereby, increasing the margins. Brunnermeier and Pedersen (2009) linked dealer and margins funding to market liquidity by noting that a decrease in funding reduces market liquidity particularly if funding is already tight for high margin assets (through non-linear effect). In market microstructure literature, inventory paradigm follows that if participants in a market can cheaply leverage their stocks and can sense low risk of holding stock, in turn assets are expected to be more liquid. In this vein, Fernández-Amador et al. (2013) posit that monetary policy has the potential to influence financing cost and perceived risk of holding assets, which implies that monetary policy should also influence stock market liquidity. To quantify monetary policy, we consider two key variables of monetary policy to examine its role in stock market liquidity namely policy rate (interest rate) and monetary base. Previous studies normally used individual components of money supply or monetary aggregates to capture the affect of monetary policy on stock market liquidity. Since supply of capital appears to have a positive impact on stock market liquidity (e.g., Fernández-Amador et al., 2013), traditionally, the two most common measures of money supply are narrow money and broad money. Han et al. (2014) examined the asymmetric effect of monetary policy on an emerging stock market and noted that the effect of monetary policy on stock return appeared significant in bearmarket period when compared with bull-period. Abbas and McMillan (2014) noted that variations in the index of KSE are significantly affected by money supply and exchange rate (Caporale and Spagnolo, 2012) .
11 In this study, following Fernández-Amador et al. (2013), we consider monetary base as our first explanatory variable. Monetary base is defined as currency including coins and bank notes in circulation plus reserve money central banks hold. The choice of using monetary base is driven by the intuition that monetary base signifies the monetary aggregates and is smoothly influenced by the central banks (Fernández-Amador et al., 2013) .
We next consider two variables of business cycles namely monthly industrial production and monthly inflation. As shown by Eisfeldt (2004) , the liquidity endogenous fluctuations are associated with real fundamentals such as investment and productivity in the economy. Industrial production generally denotes the real economic condition of the country, which can potentially alter the perceptions of investors to decide on the portfolio rebalancing.
12 As pointed out by Naes et al. (2011), stock market liquidity is leading indicator of real economy and shift in the investor's aggregate portfolio varies with the investors' expectations about the real economy. The impact of real economic activities on market liquidity can also be viewed in the vintage of economic turbulence. When the funding liquidity is affected, market liquidity significantly abridges because traders fail to meet the margin requirements due to hurdles in access to finance (Lu-Andrews and Glascock, 2010) . Meanwhile, inflation is considered as a significant macroeconomic factor that can influence stock market liquidity. It is argued that excessive inflationary pressure is expected to impact stock liquidity indirectly by pushing outflow of fund, depresses the prices and increases the volatility, thus aggravating inventory risks (Fujimoto, 2004) . Since inflation indicates an economic condition of the country, it can affect both demand and supply in the stock market.
Moreover, Fernández-Amador et al. (2013) stated that along with other macroeconomic variables (e.g., industrial production), inflation acts as transmission mechanism for monetary policy and thus impact stock market liquidity. Negative (positive) inflation shocks can increase (decrease) stock market liquidity by uplifting processing cost and inventory holding (Goyenko and Ukhov, 2009) .
Our final variable of the study is related to foreign investor equity inflow. Massa (2004) and Kyle (1985) argued that greater fund flow from equity could potentially reduce stock market liquidity since fund investors are more informed when compared with investors, thus compelling dealers to hold inventories. In a similar stream, foreign equity portfolio investment is also related with stock market liquidity. Theoretically, two developed streams link stock market liquidity with foreign equity portfolio investment.
• real friction effect
• information friction effect (see, for instance, Ding et al., 2013; Agudelo, 2010; Stoll, 2000) .
Foreign trader's activities in the market cause trading intensity, thereby causing decline in the real friction cost through dispersion of fixed real cost over increased trade (Stoll, 2000) . Higher trading volume -by minimising inventory cost to liquidity providers -appears to be correlated with higher liquidity in the inventory model of Ho and Stoll (1981) . While in the case of information friction hypothesis, there are growing empirical evidence that foreign investors are better informed that average local investors. The informational advantage is naturally a concern for market dealer. In the presence of informational advantage, dealers are agonised about the reasonable losses of positioning against the informed investors, thereby compelling them to amplify spreads (Ding et al. 2013 ). To construct a net foreign equity portfolio inflow, we consider net inflow, which is outcome of the difference between monthly foreign buying and foreign selling. The algebraic form of empirical model is outlined in equation (6). INF is monthly Consumer Price Index as a proxy for inflation, FINF t is monthly Net Foreign Equity Investment and Ami t represents Amihud price impact measure of stock market illiquidity. The macroeconomic variables such as monetary base (in millions Rupees), industrial production index, consumer price index and net foreign equity investment (in millions) are transformed into natural logarithmic (Ln) to minimise sharpness in the data.
Results and discussion
Unit root analysis
We begin with one of the significant econometric tasks to locate most apposite trending pattern in the time series data to decide on the choice of technique to be used in the proceeding estimation. Among the available methods, Augmented Dickey-Fuller (ADF) (Dickey and Fuller, 1981) test based on the Dickey and Fuller test (1979) and Phillips and Perron (1988) test to name few are common techniques that appeared in diagnosing the unit root in the series. However, given that these traditional tests have low power in small sample (Dejong and Whiteman, 1991; Cheung and Lai, 1995) , we consider Ng and Perron (2001) unit root test to check the unit root and integration properties of variable of interest. The results of Ng and Perron (2001) are reported in Table 2 . The results suggest that all variables exhibit a unit root issue at level. Monetary base, interest rate, stock illiquidity measure and inflation are stationary at first difference at 1% significance level, whereas index of industrial production and net foreign equity inflow are stationary at the first difference at 5% level of significance. The results of Ng-Perron test suggest that all the variables are integrated one, I(1) process. 
The cointegration test
Once properties of series integration are known, the next significant task is to exercise an appropriate technique of cointegration to decide on the choice of path for causality testing. Traditional literature leans on usage of vector autoregression (VAR) model to examine the causality between variables. Granger (1988) , however, noted that if there is cointegration in a set of variables, then there must be a short-and a long-run causal dynamics between variables, which are unlikely to be captured through first differencing in VAR framework. In such case, we must opt for the VECM framework to examine the causality in a set of variables. In this vein, after having information about the order of integration, we exercised cointegration test to check whether variables of interest are cointegrated. Akin to other time series technique of cointegration, Johansen's cointegration test also requires appropriate lag in model specification. We therefore, exercised lag-length selection test to choose appropriate lag-length. There exist several views on using appropriate lags in time series analysis. 13 For instance, in large sample, studies leverage on Schwarz Criterion (SC) for choosing lag-length. On the other hand, for a small sample AIC power properties are superior, thus offer consistent and efficient results when compared with other criteria's such as Hannan-Quinn information criterion (HQ), final prediction error (FPE) and Schwarz information criterion (SBC). In this study, we repeated the exercise of testing lags suggested by both SC in AIC to assess which one produces better estimates and which are free from the problem of autocorrelation. To this end, we separately tested two models. First, by following SC suggestion of including 2 lags and then AIC suggestion of considering eight lags. Both models are having problem of serial correlation. We therefore, take assistance from Portmanteau Tests for Autocorrelations to do modification in appropriate lag-length to generate estimates, which are free from the problem of serial correlation. Hatemi-J (2004) noted that Portmanteau Tests for Autocorrelations have better properties than LM test in almost all cases. Following, Portmanteau Tests for Autocorrelations, the lags length 3 and 4 does not exhibit the problem of autocorrelation and hence we choose lag 4 for further estimation.
14 Given that all variables of interest are integrated at order I(1), we examine cointegration between stock market liquidity and macroeconomic variables as specified in equation (7) based on the VAR approach popularised by Johansen (1988) . According to this test, P-dimensional VAR can specified as .
The above algebraic expression can be simplified as
In the above specification, Π and θ are PxP matrices of unknown parameters and ε is disturbance term. Johansen and Juselius (1990) proposed two likelihood ratio tests (i.e., Trace Statistics and Maximum Eigen Value test). The trace statistics examine the null hypothesis of 'at most', r cointegrating vectors against the general null of p cointegrating vectors. The Maximum Eigen Statistics examine the r cointegrating vectors under the null hypothesis against the r + 1 cointegrating vectors under alternative. If cointegrating vector exists in a set of variables, thus the track of error correction model (ECM) is used further. It is pertinent to mention that during recent financial crisis, market decline around the world has been observed hence, stock market liquidity is subject to important structural breaks of financial crisis. Failing to account for the role of financial crisis while modelling macroeconomic variables against stock market liquidity may lead to erroneous inferences. The identification and accommodation of structural break in this study is significant for several theoretical and empirical reasons. Since this study is focused on emerging markets, the importance of identifying and modelling it with the rest of parameters is much more important for the reason that emerging stock markets are more frequently exposed to structural breaks as far as stock liquidity is concerned (Wang, 2013) . To account for the structural break of the global financial crisis, we constructed a dummy variable for global financial crisis over the period of July 2008-May 2010 (Glick and Hutchison, 2013) . The results of Johansen cointegration test are reported in Table 3 . Both the trace statistics and Max-Eigen test of cointegration test suggest the presence of cointegration among the variables at 1% and 5% level of significance, respectively. The available evidence suggests that trace statistics report two cointegration vectors at 1% and 5% level of significance. The Max-Eigen test on the other hand suggests one cointegration vector at 1% level of significance. Given the presence of cointegration between variables, we next exercise vector error correction model (VECM). The marginal impact of macroeconomic variables on stock market illiquidity is reported in Tables 4 and 5 . The long-run coefficients of macroeconomic variables reported in Table 4 suggest that increases (decreases) in interest rate (PR), industrial production (LnIPI) and foreign equity net inflow (FNIF) significantly decrease (increase) stock market liquidity. This suggests that in the long-run, these three variables have statistically significant impact on stock market illiquidity in the case of the Karachi Stock Exchange. Concerning the monetary policy variables, restrictive (expansionary) monetary policy decreases (increases) stock market liquidity in the long-run. More specifically, in a set of monetary policy variables, only interest rate (PR) has a positive marginal impact on stock market liquidity at a 5% level of significance, whereas role of monetary base in dictating the liquidity of stock market is statistically insignificant. Further, concerning the business cycles components, only increases (decreases) in industrial production (LnIPI) significantly decreases (increases) stock market illiquidity. The results also show a statistically significant impact of foreign equity net inflow (FNIF) on stock market liquidity at 5% level of significance in the long-run. Further, we also report short-run estimates of macroeconomic variables with three lags in Table 5 . The short-run estimates are based on error correction model (ECM). The results suggest that in a set of monetary policy variables, monetary base has statistically significant impact on stock market liquidity at lag 1. More specifically, a 1% decrease (increase) in monetary base (LnMB) leads to ~0.58% decline increase (decrease) in the stock market illiquidity. Similarly, interest rate have ( PR ) statistically significant impact on stock market illiquidity at lag 2 at 5% level of significance which suggest that a decline (increase) in interest rate increases (decreases) stock market liquidity. Concerning the business cycles component, industrial production on stock market liquidity appeared has no significant impact in all considered lags. However, the short-run impact of increase (decrease) in inflation (INF) has statistically significant impact on stock market liquidity at 5% level of significance at lag 3. Combining both the long-run and the short-run impact of business cycles component, the results suggest that both these components of business cycles contain information about stock market liquidity. The impact of business cycles on stock market liquidity is viewed through a channel of productivity, investments, and portfolio rebalancing. Available related explanation acknowledges that few groups of investors are hit by economic decline before others and that cost of trading increases as these groups of investors with high consumption commitment will have to liquidate their stock to finance consumption. In such a case, one should expect a positive relationship between stock liquidity and participation and an association between state of the economy and stock market liquidity (Naes et al., 2011) . The short-run marginal impact of foreign net inflow (FNIF) and financial crisis (DUM t ) on stock market liquidity are reported in Table 5 . The results suggest that the short-run coefficients of foreign net inflow signifies that increases (decreases) in foreign equity net inflow increases (decreases) stock market liquidity at 5% level of significance at lag 2. Comparatively, the marginal impact of foreign net inflow on stock market liquidity is higher in the long-run. The available evidence suggests that foreign equity inflow provides liquidity to Karachi stock market both in the long-run and in the shortrun. Several explanations are provided in the literature on the positive impact of foreign equity inflow on stock market liquidity ranging from increase in trading intensity to institutional investor's sophistication. In the case of increase in trading intensity, the existence of foreign traders can influence the real friction element of stock liquidity by shifting the trading level and activities. More specifically, because of foreign trader's activities in the market, trading intensity increases, thereby causing a decline in the real friction cost through dispersion of fixed real cost over increased trade (Stoll, 2000) . Higher trading volume -by minimising inventory cost to liquidity providers -appears to be correlated with higher liquidity in the inventory model of Ho and Stoll (1981) . Similarly, sophisticated institutional (e.g., Hedge funds) investors also improve stock market liquidity to foreign markets when they attempt to secure the liquidity premia by designing their trading strategies (Brophy et al., 2009; Stulz, 2007; Agarwal et al., 2007) .
Finally, marginal impact of market decline in the wake of financial crisis shows a statistically insignificant impact on stock market liquidity in the short-run. Available literature suggests that the impact of liquidity shocks originated following the financial crisis, which began in late 2007 in the USA and spreading quickly across several countries. While global financial crisis could have transmitted by several mediums, Dang et al. (2014) argue that there are grounds to believe that important role of institutional investors in shocks transmission across counties cannot be ruled out. Recent theoretical literature detailed the explanation of institutional investors destabilising role during liquidity shocks. In particular, Brunnermeier and Pedersen (2009) suggest a model where interplay between leveraged financial institutions funding liquidity and market liquidity of assets appear to have transmission and amplification of liquidity shocks across assets. In a similar context, few studies argue that because of wealth effect due to shocks to asset markets, financial intermediaries exercise high risk aversion (Kyle and Xiong, 2001; Xiong, 2001 ) capital pull-out because of poor performance of financial intermediaries (Shleifer and Vishny, 1997) and even tighter risk management (Garleanu and Pedersen, 2007) . These factors jointly contribute to push the selling pressure in the stock market. Therefore, financial institutions across the international markets decline to provide liquidity to the stock market, thereby causing propagation of shock through trading impact of institutional investors. The statistically significant lagged error correction term ECM t-1 suggests that short-run deviation towards long-run is corrected by 0.82% each month in the case of the Karachi Stock Exchange. The fundamental diagnostic tests of serial correlation such as LM test and Durbin Watson test suggest the model survives the issue of serial correlation in the specification.
VECM granger causality
Having information about the existence of cointegration between the variables guided us to examine the direction of Granger-causality between stock market illiquidity and a set of macroeconomic variables. The Granger representation theorem advocates that provided that, variables are integrated of order one or I(1) and evidence of cointegration among the variables are established, then there must be Granger causality at least from one direction. Engle and Granger (1987) noted that given the existence cointegration among candidate variables, Granger causality if exercised at first difference by VAR method will be misleading. The addition of error correction term in VAR framework would therefore assist us in locating the long-run relationship. We, therefore, include the error correction term in augmented version of Granger causality specification and put it together in a bivariate pth order vector error-correction model (VECM). The matrix specification is depicted in equation (9). 
In the above matrix representation, ∆ is difference operator, m shows optimal and appropriate lag length using AIC. The term ECM t-1 are residuals obtained using empirical equations of cointegration. The µ 1t …µ 6t are the disturbance terms with normal distribution, zero mean and encoded covariance matrix. The key advantages of VECM specification is that it offers both short-and long-runs Granger causality. To this end, χ Table 6 . The available evidence suggests that in the short-run, industrial production, and foreign equity net inflow Granger cause stock market liquidity. The results also show that in the long-run, macroeconomic variables Granger causes stock market liquidity. Table 6 VECM granger causality analysis
Innovative accounting approach
The extant literature in time series suggests that VECM approach to capture the Granger causality between variables is limited to demonstrating whether one variable causes another variables, but it does not suggest the exact magnitude. Further, VECM causality captures causality between the variables only in the selected sample period and cannot account anything ahead of selected sample period (Shahbaz et al., 2014) . To handle this issue, Shan (2005) popularised the term IAA to test causality between variables. The IAA focuses on joint assessment of variance decomposition analysis (VDA) and impulse response function (IRF) to demonstrate the direction, magnitude, and strength of causality. Motivated by the weakness of VECM Granger causality, we extend the causality analyses to examine the shocks impact by exercising the IAA. While conducting the IAA, we first report the results of forecast variance decomposition followed by IRF to examine the impact of shocks.
Forecast variance decomposition analysis
The VDA shows the predicted error variance and magnitude for a variable accounted by innovation stemming from each explanatory variable over varying time horizons beyond the time period selected as sample. Pesaran and Shin (1999) noted that generalised forecast VDA demonstrates the relative contribution of one variable in other variable because of stemming of innovative shocks. The main exclusiveness of this method is that it is insensitive to variables ordering like orthogonalised forecast error VDA, since variables ordering is exclusively determined by VAR system. In addition, generalised forecast error VDA calculates the simultaneous shock effects. In this vein, with VAR framework, VDA produces reliable results comparative to other traditional approaches (Ibrahim, 2005; Engle and Granger, 1987) . The results of VDA are reported in Table 7 .
The empirical evidence suggests that 26.49% of stock market liquidity is contributed by its own innovative shocks and one standard deviation shock in monetary base explains 3.48% stock market liquidity which is minimal. Similarly, one standard deviation shock in interest rate explains 2.65%. The contribution of one standard deviation shock in industrial production explains 30.23% innovation and contribution in stock market liquidity that is a significant portion of cumulative shocks. Similarly, one standard deviation shock in inflation contributes 24.35% innovation and contribution in stock market liquidity. Foreign equity net inflow ranked third in providing significant forecast to stock market liquidity, such that, a one standard deviation shock to foreign equity net inflow explains 12% innovation in stock market liquidity. The contribution of stock market liquidity in explaining innovation in macroeconomic variables appears to be low. For instance, a one standard deviation shock in stock market liquidity explains 16% innovation in monetary base, 0.28% innovation interest rate, 10.70% and 5.13% in business cycles components and 0.29% in foreign equity net inflow. The general conclusion drawn from VDA is that contribution of business cycles components and foreign equity net inflow innovation stock market liquidity is greater when compared with monetary policy components. The VDA further suggests weak evidence of feedback or reverse causality from stock market liquidity to macroeconomic variables. For the reason of brevity, a reduce version of variance decomposition with 10 periods interval is presented in this paper. A full version is available with the authors.
Impulse response function
We also exercised IRF to sketch out the time path of the influence of shock on candidates in a VAR system. The IRF can assist us to determine how much stock market liquidity responds to its own shocks and shocks of macroeconomic variables. For instance, in macroeconomic variables, business cycle components cause stock market liquidity if IRF demonstrates significant response of industrial production and inflation to shocks in stock market liquidity when compared with other candidates in a system. Similarly, a significant reaction of macroeconomic variable, for instance, industrial production and inflation to shocks in stock market liquidity, we may conclude that both stock market liquidity and macroeconomic variables Granger cause each other. A VAR framework takes into the account the following form: The results of IRF are reported in Figure 1 . 15 The results of IRF indicate that response in stock market liquidity is positive due to shocks in monetary base by eighth horizon and reaches its peak and remains negative after ninth horizon. Similarly, the response of stock market liquidity to shock in interest appears positive after third horizon. The response of stock market liquidity from the shocks in business cycles components are stronger. More specifically, a positive shock to industrial production has positive impact on stock market liquidity, whereas a positive shock to inflation has a negative impact on stock market liquidity after third horizon. A negative shock to foreign equity net inflow has a negative impact on stock market liquidity from second horizon. The impacts of shocks from stock market liquidity on macroeconomic variables are weak. Only foreign equity flow responses negatively to a shock in stock market illiquidity. 
Conclusion and implications
This paper contributes to the financial economics literature by examining whether changes in macroeconomic variables explain stock market liquidity in order-driven market by taking a case of the Karachi Stock Exchange (KSE). Using a time series approach over the period of 2000M 1 -2014M 12 , the linkage between the macroeconomy and stock market liquidity was examined. Given the existence of unit root problem and subsequent time series nature of analysis, VECM framework was adopted. The causality between macroeconomic variables and stock market liquidity was examined through VECM Granger causality and IAA was exercised to test the impact of shocks and trace time path of the effect of one variable on another. The short-run and the long-run results suggest that in a set of macroeconomic variables, only interest rate, industrial production, and foreign equity net inflow significantly explain increases (decreases) in stock market liquidity in the long-run. In the short-run, monetary base, interest rate, inflation and foreign equity net inflow significantly explain increases (decreases) in the stock market liquidity with lagged effect. The VECM Granger causality analysis suggests that there is unidirectional causality runs from industrial production and foreign equity net inflow to stock market liquidity in the short-run. While in the long-run, causality run from macroeconomic variables to stock market liquidity. The VDA and IRF suggest that industrial production, inflation, and foreign equity net inflow significantly causes stock market liquidity in the case of Karachi Stock Exchange. More specifically, positive shocks to inflation increases stock market illiquidity and positive shocks to industrial production decreases stock market illiquidity. Finally, shock to foreign equity net inflow increases stock market illiquidity.
We believe that the empirical findings of this study have implications on stock market liquidity, investor's and economic policy makers in order-driven markets. In particular, the findings could improve our understanding of the macroeconomic sources of market liquidity in order-driven markets As far as practical investment is concerned, a sound understanding of liquidity dynamics in markets could assist traders to frame better investing strategies. Further, evaluating the macroeconomic source of liquidity in the financial markets may facilitate traders in making decisions on their liquidity exposures. Consequently, trader's confidence will increase with better understanding of common factors that affect market liquidity, thus guiding them to efficient resource distribution . Finally, since market risk is not diversifiable, it is a policy concern for state banks and regulators. Common liquidity shocks may cause spontaneity in traders' attitude about the market; consequently, it could lead to a market crash. Therefore, understanding the macroeconomic sources of market liquidity can be helpful to regulators in the formulation of appropriate policies, such as monetary policy and foreign portfolio equity investment regulations. 10 Trading volume is recorded in a local currency (Pakistani Rupee). 11 Caporale and Spagnolo (2012) also noted the negative effect of restrictive monetary policy on stock market growth. 12 For more details, see Brunnermeier and Pedersen (2007) , Naes et al. (2011), Lu-Andrews and Glascock (2010) . 13 For details, see Lutkepohl (2005) . 14 Results of choosing Lag-length at Lag 2, Lag 8 and Portmanteau Tests are available with the authors. 15 Since our interest is examine the impact of shock from macroeconomic variables to stock market illiquidity and from stock illiquidity to macroeconomic variable, we therefore reported only IRF of our variables of interest. Impacts of Shocks among macroeconomic variables are not reported here.
